Prolidase in the Marine Sponge Suberites domuncula: Enzyme Activity, Molecular Cloning, and Phylogenetic Relationship.
: The enzyme prolidase hydrolyzes the peptide bond that involves the imino nitrogen of proline or hydroxyproline; hence, it catalyzes the final step in collagen degradation. From mammals it is known that this enzyme plays a major role in the recycling of proline for collagen synthesis and can be considered to be essential for the control of cell growth. The dominant organic exoskeleton in sponges, especially in Demospongiae, is collagen and the collagen-related spongin. Here we demonstrate that crude extracts of the demosponge Suberites domuncula contain prolidase or prolidase-like activity. The complementary DNA encoding the putative prolidase was cloned from a library of the same animal. Two different forms of cDNAs, termed SDPEPD1 and SDPEPD2, were identified, coding for the putative polypeptides PEPD_SD-1 with a molecular mass of 55,805 Da and PEPD_SD-2 with 51,684. Evidence is presented suggesting that the two different transcripts originate from the same gene but are formed by an alternative splicing event. We conclude that demosponges contain the activity as well as the gene for prolidase, a major enzyme involved in collagen metabolism, spicule formation, and cell motility. Phylogenetic analysis revealed that the sponge prolidase branches off first from the common ancestor of metazoan prolidases and later than the yeast prolidase; only distantly related are the bacterial enzymes.